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RDR-4B Doppler Weather Radar With Forward Looking Wind Shear Detection Capability 
Steven Grasley, Allied-Signal Aerospace 
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Can Be Modified For Windshear Detection Capability 
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No Windshear Events Yet Identified 
Data Gathering To Continue Through 1992 
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RDR-4B Doppler Weather Radar 
With Forward Looking Wind Shear Detection Capability 

Questions and Answers 

Q: Roland Bowles (NASA Langley) - Do you feel that you understand and have a clear path in 
mind for certification as per the industry government activities on the interim standards document 
and other certification related questions? Secondly, do you plan in the next six months to move 
forward with the certification program? 

A: Steve Grasley (Allied-Signal) - 1 think we understand what has been done to date. It 
certainly is not absolutely clear how certification will ultimately be accomplished. There is still a 
number of issues that remain open. The MOPS is being firmed up and that is one of the critical 
things that we are going to need. It is going to take another meeting or two I believe. John 
Wright is kind of leading up that activity and he shaking his head in agreement. It is going to take 
a little bit longer before that is done. As far as moving forward within the next six months to do 
some certification, it is quite dependent on those issues. There is also some of the exempted 
airlines who are quite interested in moving forward. We'll support them if we are in a position to 
do that. If they want to move forward and get going with it then we will certainly support 
whatever they would like in that area. 

Q: Kirk Baker (FAA) - You mentioned in your talk that you used some inputs for antenna tilt 
management, could you elaborate on what those are? 

A: Steve Grasley (Allied-Signal) - The key issue is to steer the antenna beam in the outflow 
areas so we can get the measurements that we need and limit the amount of ground clutter that 
we get through the main beam. The inputs are defined by the new and evolving 708-A interface 
specification, radio altimeter is really the key one. We know how high we are above the ground 
and approximately where we want to be looking, in terms of tilt angle, so we can steer the beam 
into that region. As I mentioned, one scan did weather and one scan would do wind shear 
processing. You are looking at two different types of phenomenon in that case. You want to see 
the weather in front of you as well as the wind shears. The idea being that we could steer the 
beam during weather based upon what the pilot has selected and the weather of interest to the 
pilot, but then to get back down and do the scan in the wind shear mode right where we want it, 
through the region of interest in the microburst event. The radio altimeter data is primarily used 
to know our height above the ground, so we can steer the beam properly. 

Q: Bruce Steakley (Lockheed) - What is the residual sensitivity of your system after your 
clutter cancellation techniques? 

A: Steve Grasley (Allied-Signal) - 1 do not know the numbers right off the top of my head. We 
can certainly give you a little more background on that a little bit later. Certainly, we are not 
seeing things drastically different from what was seen in the NASA flight test in terms of 
sensitivity. It is very similar. It was encouraging. 

Q: Ernie Baxa (Clemson University) - Can you say anything about the clutter rejection 
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algorithms for the wind shear detection mode? 

A: Steve Grasley (Allied-Signal) - We have verified that the way that we are doing it is 
working. I am probably not at liberty in this particular forum to talk about specifics of that, we 
might be able to do that in another way. So far we are satisfied with the way our clutter rejection 
processing is working and we have good evidence to show that it does a good job. We can see 
the wind shears and get rid of the clutter data. I am sure that is not really the answer you were 
looking for, but it will have to do for today. 

Q: Bob McMillan (GTRI) -You mentioned earlier in your talk that the Bendix radar can detect 
turbulence. Given the tenuous nature of back scatter from clear air atmospheric inhomogenities, 
what is the reliability of detecting turbulence at useful ranges? 

A: Steve Grasley (Allied-Signal) - We certainly make no claim to be able to detect clear air 
turbulence. You need something to see and something to bounce energy off of. Our objective in 
turbulence detection is to detect it in weather conditions. We are not attacking the clear air 
turbulence problem at this time, not from a radar perspective anyway. 

Q: Pete Saraceni (FAA) - How well do the you predict the 4B radar will see a dry microburst? 

A: Steve Grasley (Allied-Signal) - 1 think we pretty much agree with what the NASA folks 
have said about the capability of detecting a dry microburst, as well as what the Collins and 
Westinghouse folks have said. You are basically into physics and the technology available today 
Somewhere in the zero, down in the fairly low dBZ range we can get useful detection at 
reasonable detection ranges. What exactly can we see and how far away can we see it? That is to 
be determined this year. That is going to be a major objective of our activity and testing this 
summer, this storm season. We can see something that is currently classified as dry, but exactly 
how much? That is what we will find out. 

Q: Dave Hinton (NASA Langley) - You suggested that pilots wanted to have the option of 
manually selecting the wind shear mode above 2500 feet. Do you believe that there is any 
operation requirement for wind shear avoidance above 2500 feet? Is there any safety hazard from 
wind shear at those altitudes? 

A: Steve Grasley (Allied-Signal) - No, we don't think there is any issue of hazard at those kind 
of altitudes. When you start getting into shear type conditions above those things people tend to 
say that is turbulence of some sort more than wind shear. I did suggest that pilots wanted the 
option of manually selecting it. You get a wide range of inputs and desires on capabilities when 
you start talking to pilots. They want all kinds of neat stuff. Are we going to end up providing 
that option to be able to select wind shear above 2500 feet? No, that is not the intention at this 
point and time. We have just gotten inputs that said it would be kind of neat to look. 

Q: Dave Hinton (NASA Langley) - Do you believe that Doppler technology can support wind 
shear detection at those altitudes given that downdraft estimation may be unreliable above 2500 
feet and there may be little or no microburst outflow for the Doppler system to detect. 


337 



A: Steve Grasley (Allied-Signal) - That is true. We dont necessarily believe the radar Doppler 
technology can really provide you any benefit at that altitude. As I mentioned earlier, we do not 
believe there is really a wind shear hazard at those kind of altitudes. 
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